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Association of Smoking Onset With R-Rated Movie
Restrictions and Adolescent Sensation Seeking
WHAT’S KNOWN ON THIS SUBJECT: Evidence has shown that
sensation seeking is positively related and parental restrictions
on R-rated movies are negatively related to smoking onset in
adolescence.
WHAT THIS STUDY ADDS: The current study revealed that,
beyond direct inﬂuences, the relationship between adolescents’
sensation seeking and parental R-rated movie restrictions in
explaining smoking onset is bidirectional in nature.
abstract
OBJECTIVES: In this study, we examined how often US youths reported
having complete parental restrictions on watching R-rated movies. In
addition, we assessed the relationship between parental R-ratedmovie
restrictions and adolescents’ sensation seeking and how this interplay
is related to smoking onset.
METHODS: Data from a 4-wave longitudinal study of 6522 adolescents
(10–14 years of age) who were recruited through a random-digit-dial
telephone survey were used. At baseline, subjects were nationally rep-
resentative of the US population. Subjects were monitored for 2 years
and queried about their smoking status, their sensation-seeking pro-
pensity, and how often they were allowed to watch R-rated movies. A
cross-lagged model combined with survival analysis was used to as-
sess the relationships between parental R-rated movie restrictions,
sensation-seeking propensity, and risk for smoking onset.
RESULTS: Findings demonstrated that 32% of the US adolescents re-
ported being completely restricted from watching R-rated movies by
their parents. Model ﬁndings revealed that adolescents’ sensation
seeking was related to greater risk for smoking onset not only directly
but also indirectly through their parents becomingmore permissive of
R-rated movie viewing. Parental R-rated movie restrictions were found
to decrease the risk of smoking onset directly and indirectly by chang-
ing children’s sensation seeking.
CONCLUSIONS: These ﬁndings imply that, beyond direct inﬂuences, the
relationship between adolescents’ sensation seeking and parental
R-rated movie restrictions in explaining smoking onset is bidirectional
in nature. Finally, these ﬁndings highlight the relevance of motivating
and supporting parents in limiting access to R-ratedmovies. Pediatrics
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Today’s youths consume vast amounts
of media; children and adolescents in
the United States spend an average of
nearly 6.5 hours per day using media,
with the majority of time spent viewing
television and movies.1 When watching
popular movies, youths are exposed to
many risky behaviors, including smok-
ing,2–5 which rarely is displayed with
negative health consequences and
most often is portrayed in a positive
manner or glamorized to some ex-
tent.2,6,7 Empirical studies demon-
strated a dose-response relationship
between the amount of movie smoking
that adolescents view and the likeli-
hood that they will begin smoking, in-
dependent of other important risk
factors for smoking.8–11 Attributable-
fraction estimates suggested that
movie smoking exposure accounts for
one-third to one-half of adolescent
smoking onset.12–14 Given this estimate,
reducing movie smoking exposure
among youths could be an effective
prevention strategy.
Although smoking is portrayed in all
movie rating categories, it is most
prevalent in R-rated movies,2,5,15–17
which are restricted at the box ofﬁce
to individuals17 years of age unless
parental permission is provided.
Therefore, parental enforcement of
R-rated movie restrictions should limit
movie smoking exposure to youths
17 years of age. Several US cross-
sectional studies showed that adoles-
cents who reported R-rated movie re-
strictions had actual lower levels of
exposure to R-rated movies and were
less likely to have ever tried smoking,
compared with those who had no re-
strictions.18,19 R-rated movie restric-
tions also were related to lower attitu-
dinal susceptibility to smoking among
adolescents who had never tried
smoking.20 Furthermore, parental pro-
hibitions on viewing R-rated movies
were associated with lower risks for
smoking, with controlling for general
parental monitoring.21 Similar pro-
spective ﬁndings were reported, with
children whose parents restricted
their R-rated movie exposure seeing
less movie smoking and being at lower
risk for initiation of smoking within the
subsequent 1 or 2 years.22 These ﬁnd-
ings were replicated in Germany; ado-
lescents who reported parental prohi-
bitions on viewing of FSK-16movies (no
one 16 years of age allowed in the-
aters) were at lower risk of future
smoking. This effect was mediated in
part through lower levels of exposure
to movie smoking portrayals.23
Holding the line on R-rated movie view-
ing may not be easy for some parents,
however. As early as the 1960s, Bell24
argued that parenting is a bidirec-
tional inﬂuence and suggested that
children may modulate their own so-
cialization on the basis of their own be-
havior. Empirical evidence has sup-
ported the idea proposed by Bell,24 by
demonstrating that parenting changes
children’s problem behaviors and vice
versa.25,26 One parenting challenge in-
volves children with high sensation-
seeking propensity, a trait that has
been found to be a strong predictor of
smoking.27 Sensation seeking de-
scribes the tendency to seek novel,
complex, and intense sensations and
experiences and the willingness to
take risks for such experiences.28 It is
reasonable to expect that sensation-
seeking children may affect parenting
behaviors, especially when children
grow into adolescence and are more
able to select their environments and
experiences.29
Although 58% of the total variance in
sensation seeking was found to be ex-
plained by genetic inﬂuences,28 this
trait is not as ﬁxed and stable as
thought previously. Instead, sensation-
seeking levels seem to change slightly
across the life span, with an increase
during adolescence, which might be
explained by social/environmental in-
ﬂuences.28,30,31 One of these inﬂuences
seems to come from the media. A re-
cent study on sensation seeking and
R-rated movie viewing indicated a
short-term reciprocal relationship be-
tween the 2 constructs; sensation-
seeking adolescents were more likely
to view R-rated movies, and expo-
sure to such movies strengthened
sensation-seeking tendencies.32 How-
ever, that study also revealed that,
over a longer period, R-rated movie ex-
posure was associated primarily with
increases in sensation seeking; watch-
ing R-rated movies increased sensa-
tion seeking more than sensation
seeking increased viewing of R-rated
movies.32 Given this ﬁnding, it seems
reasonable to expect that parents who
restrict their children from watching
R-rated movies may protect them from
smoking onset in 2 ways, that is, by
limiting movie-induced inﬂuences
to smoke and by decreasing growth
in sensation seeking triggered by
movies.
This study builds on previous ﬁndings
by establishing the prevalence of full
restrictions on R-ratedmovies within a
nationally representative US sample of
adolescents. Furthermore, we exam-
ined the interplay between parental
R-rated movie restrictions and adoles-
cents’ levels of sensation seeking, to
assess mechanisms through which
R-ratedmovie restrictionsmight affect
smoking. To investigate this, we tested
a cross-lagged model embedded
within a survival model (Fig 1). We hy-
pothesized that higher levels of sensa-
tion seeking would be related to
smoking onset directly but also indi-
rectly through a loosening of paren-
tal R-rated movie restrictions, pre-
sumably because sensation-seeking
youths sway their parents’ rules.
R-rated movie restrictions were hy-
pothesized to be related to lower risk
of smoking directly and indirectly
through lower levels of sensation
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seeking. The analyses controlled for
other potential inﬂuences, namely,
exposures to other media, social in-
ﬂuences to smoke, and parenting
style.
METHODS
Participants and Procedure
Data from a longitudinal study on me-
dia and health that included 6522 US
adolescents 10 to 14 years of age were
used. In 2003, adolescents were re-
cruited by using random-digit dialing,
with 3 follow-up evaluations at
8-month intervals. Telephone surveys
were administered by trained inter-
viewers. To protect conﬁdentiality, ad-
olescents could answer sensitive
questions by pressing numbers on the
telephone. All aspects of this project
were approved by the institutional re-
view boards at Dartmouth Medical
School and Westat (Rockville, MD), a
survey research ﬁrm. Of the baseline
subjects, 5503 (84%) participated at
the 8-month follow-up evaluation, 5019
(77%) at the 16-month follow-up evalu-
ation, and 4574 (70%) at the 24-month
follow-up evaluation. Demographic
characteristics of the baseline sample
were nationally representative of the
US population 10 to 14 years of age re-
garding gender, socioeconomic sta-
tus, and Census region but with a
slight overrepresentation of Hispanic
adolescents and underrepresentation
of black adolescents. Details concern-
ing the project were described previ-
ously.13 Attrition analyses of data for
the subjects included in this study re-
vealed differences between those re-
tained in all 4 surveys and those lost to
follow-up monitoring; lost subjects
were younger, had lower academic
performance, had lower socioeco-
nomic status, and were less likely to
report limits on R-rated movies. In ad-
dition, these subjects were more likely
to be black and to have parents or
friends who smoked.
Measures
Smoking Onset
The primary outcome was the transi-
tion from never smoking to ever smok-
ing. To assess smoking status, adoles-
cents were asked at each wave, “Have
you ever tried smoking a cigarette,
even just a puff (yes or no)?” Change in
smoking status was assessed for 3 in-
tervals, that is, baseline to 8 months, 8
months to 16 months, and 16 months
to 24 months.
Parental R-Rated Movie Restrictions
R-rated movie restrictions were mea-
sured by asking the adolescents at
each wave, “How often do your parents
let you watchmovies or videos that are
rated R (never, once in a while, some-
times, or all the time)?” The internal
validity of this measure was demon-
strated through strong positive asso-
ciations with actual R-rated movie ex-
posure.18,22 For ease of interpretation,
the responses were reversed, with
higher scores reﬂecting higher re-
striction levels.
Sensation Seeking
Sensation seeking was established
with a scale addressing 2 important
components of sensation seeking,28
that is, thrill and adventure seeking (“I
like to do scary things” and “I like to do
dangerous things”) and boredom sus-
ceptibility (“I often think there is noth-
ing to do”). In addition, the intensity-
seeking component (“I like to listen to
loud music”) of the Arnett Inventory of
Sensation Seeking33 was included. Ad-
olescents were asked to indicate how
much the phrases were like them (“not
like you,” “a little like you,” “a lot like
you,” or “just like you”). Scores were
averaged. Cronbach’s  values varied
between .57 and .62 across waves. As-
sessment of sensation seeking with
HR = 2.05b HR = .76b 
HR = 1.65b
HR = 1.52a
HR = .66b
HR = .75a
b = − .16b b = − .17b
b = − .03b
b = .51b
b = − .04b
b = .48b
b = .51b b = .55b
b = − .07b b = − .04b b = − .04b
Hazard for smoking 
initiation 
Parental restriction on 
R-rated movies 
at baseline 
Parental restriction on 
R-rated movies 
at 8 months follow-up 
Child’s level of 
sensation 
seeking at 
baseline
Child’s level of 
sensation 
seeking at 8 
months follow-
up
Child’s level of 
sensation 
seeking at 16 
months follow-
up
Parental restriction on 
R-rated movies 
at 16 months follow-up 
Tries smoking between 
baseline and 8 months 
follow-up 
Tries smoking between 
8 and 16 months 
follow-up 
Tries smoking between 
16 and 24 months 
follow-up 
FIGURE 1
Hazard model for smoking initiation explained by parental R-rated movie restrictions and children’s
sensation seeking. For simplicity, pathways for the covariates, stability pathways between baseline
and 24-month follow-up evaluations, and extra lagged paths from the repeated measurements of
R-rated movie restrictions and sensation seeking with respect to smoking initiation at later time
intervals are not displayed. b is an unstandardized estimate. a P .01; b P .001.
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this validated scale was found to be a
good predictor of smoking.34
Covariates
A number of possible confounders, as-
sessed at baseline, were included in
the analyses. In addition to the demo-
graphic characteristics of gender, age,
race/ethnicity, and socioeconomic sta-
tus, we included adolescents’ aca-
demic performance, rebelliousness,
involvement in extracurricular activi-
ties, daily television exposure, and
number of movies watched per week.
Parenting style was deﬁned on the ba-
sis of levels of parental support and
control, as assessed with the Authori-
tative Parenting Index.35 Parental sup-
port involves how adolescents think
their parents respond to their needs
and empathize with their concerns. Pa-
rental control relates to how adoles-
cents think their parents set and en-
force limits. Parental smoking and
parental disapproval of smoking36 also
were included. We decided not to con-
trol for sibling smoking and friend
smoking because we considered both
to be mediators of the R-rated movie
parenting effect on behavior. Including
those factors would overspecify the
model and result in underestimates of
parenting effects on behavior. Sibling
smoking was rejected as a covariate
because sibling smoking was expected
to be affected by parental R-rated
movie restrictions applied at the
household level. In addition, changes
in friend smoking have been found to
mediate the movie smoking effect on
behavior; therefore, friend smoking
was rejected as a covariate.37,38 More
speciﬁcally, by being strict regarding
R-rated movie viewing, parents de-
crease the risk of their children having
a smoking sibling because that sibling
presumably has comparable restric-
tions. Parents’ restrictions regarding
R-rated movies also may decrease the
odds that their children will afﬁliate
with peers who smoke. An overview of
the covariates and the reliabilities of
the scales is provided in Appendix 1.
Strategy of Analyses
To establish the population-based
prevalence of parental R-rated movie
restrictions in the US population, we
calculated proportions for the total
sample (N  6522) by using survey
population weights. The main analysis
involved an assessment of time to
smoking onset by using a discrete-
time survival analysis, which models
the hazard probability of smoking on-
set occurring in a speciﬁc time inter-
val, given that it has not happened
yet.39 Therefore, we selected the base-
line never-smokers (N  5829). To ex-
amine the bidirectional relationship
between R-rated movie restrictions
and sensation seeking and their direct
and indirect associations with smok-
ing onset, we combined a cross-lagged
panel model with the survival analy-
ses. Longitudinal cross-lagged model-
ing is an appropriate way to establish
the causal predominance between 2
constructs, because bidirectional as-
sociations between the constructs can
be examined with controlling for ef-
fects at earlier points in time.40,41 The
model, as illustrated in Fig 1, was
tested by using Mplus (Muthén and
Muthén, Los Angeles, CA).42 Parame-
ters in the models were estimated by
applying the maximal likelihood esti-
mator. The model was built in steps,
with the cross-lagged part being
tested ﬁrst for an examination of
model ﬁt. Fit indices used to evaluate
the model included a 2 goodness-
of-ﬁt test (nonsigniﬁcant values indi-
cate good ﬁts), the comparative ﬁt in-
dex (scores of 0.95 indicate better
ﬁts), the root mean square error of ap-
proximation (values of 0.05 indicate
good ﬁts), and the standardized root
mean square residual (values of
0.08 indicate good ﬁts).43,44 Missing
values were imputed through multiple
imputation by using functions in the
missing data library in S-Plus (Insight-
ful Corp, Seattle, WA).45,46 The combined
data for the cross-lagged/survival
model converged more quickly with 15
imputed data sets than did the model
that used a likelihood-based approach
to missing data. Convergence of the
data augmentation algorithm was
checked through inspection of an auto-
correlation plot of the worst linear
function of the parameters.
RESULTS
Descriptive Statistics
The weighted prevalence of reporting
full parental restrictions on watching
R-rated movies at baseline was 32%
among the total sample (N  6522).
Descriptive statistics for child and so-
cial/environmental characteristics of
the nonsmoking adolescents at base-
line (N 5829) are presented in Table
1. The prevalence of R-rated movie re-
strictions, mean levels of sensation
seeking, and the incidence of smoking
onset across waves are presented in
Table 2. Table 2 shows that the preva-
lence of full restrictions on watching
R-rated movies among the base-
line never-smokers was 33% (un-
weighted). The prevalence of R-rated
movie restrictions decreased signif-
icantly over time, with only 12% still
reporting complete restrictions at
24 months. The average level of sen-
sation seeking increased over time,
as did the prevalence of smoking,
with 5% of previous nonsmokers
trying smoking during each time in-
terval. Figures 2 and 3 display the
crude linear relationships between
baseline R-rated movie restrictions
and sensation seeking, respectively,
and ever-smoking prevalence at 24
months, which indicate that parental
lenience concerning R-rated movies
and higher levels of sensation seeking
were both related to being a future
ever-smoker.
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Model Findings
The cross-lagged part of the model
demonstrated excellent ﬁt (22  3.08
[N  5829]; P  .21; comparative ﬁt
index: 1.00; root mean square error of
approximation: 0.01; standardized root
mean squared residual: 0.01). Find-
ings of the full model are presented in
Fig 1 and Table 3. Cross-lagged paths
revealed signiﬁcant negative associa-
tions between adolescents’ levels of
sensation seeking and later levels of
parental restrictiveness on watching
R-rated movies (baseline to 8 months,
unstandardized estimate b  0.16;
P .001; 8 months to 16 months, b
0.17; P  .001). Restrictions also
were found to be signiﬁcantly related
to future levels of sensation seeking
(baseline to 8 months, b0.03; P
.001; 8 months to 16 months, b 
0.04; P .001).
Findings for the hazard part of the full
model demonstrated direct prospec-
tive associations between each re-
peated measure of sensation seeking
and smoking onset over the subse-
quent 8 months (baseline to 8 months,
hazard ratio [HR]: 2.05 [95% conﬁ-
dence interval [CI]: 1.69–2.50]; 8
months to 16 months, HR: 1.65 [95% CI:
1.30–2.09]; 16 months to 24 months,
HR: 1.52 [95% CI: 1.18–1.96]). Negative
associationswere found between each
repeated measure of R-rated movie re-
strictions and smoking (baseline to 8
months, HR: 0.76 [95% CI: 0.68–0.86]; 8
months to 16 months, HR: 0.66 [95% CI:
0.55–0.81]; 16 months to 24 months,
HR: 0.75 [95% CI: 0.63–0.90]). We esti-
mated that full parental R-rated movie
restrictions could make a two- to
threefold difference in the risk of initi-
ating smoking (Table 4). We also tested
whether the expected indirect effects
in the model were signiﬁcant by test-
ing the product of the paths involved
against the null hypothesis of 0 by us-
ing Wald tests. Findings from these
TABLE 1 Descriptive Statistics for Child and Social/Environmental Characteristics According to
Parental R-Rated Movie Restrictions for Baseline Never-Smokers
Characteristic Total
(N 5829)
Full Restrictions on
Watching R-Rated
Movies (N 1922)
Watching R-Rated Movies
Allowed at Least Sometimes
(N 3878)
Gender, %
Male 51 40 56
Female 49 60 44a
Race/ethnicity, %
White 62 67 60
Nonwhite 38 33 40a
Academic performance, %
Average or below 25 19 28
Good 42 40 44
Excellent 32 41 28a
Television exposure per
day, %
None 6 8 4
1 h 20 23 18
1–2 h 47 48 47
3–4 h 20 15 22
4 h 8 6 9a
Movies watched per
week, %
None 3 5 2
1 or 2 37 44 33
3 or 4 31 29 33
5 29 22 33a
Having one or both
parents smoking, %
28 20 32a
Having older sibling
smoking, %
12 7 15a
Having smoking friends, % 17 7 22a
Strong parental
disapproval of
smoking, %
94 96 93a
Age, mean SD, y 12.27 1.41 11.76 1.33 12.52 1.38b
Extracurricular activity
score, mean SD
2.85 0.50 2.79 0.50 2.88 0.49b
Sensation-seeking score,
mean SD
1.93 0.59 1.71 0.53 2.04 0.59b
Rebelliousness score,
mean SD
1.40 0.40 1.28 0.33 1.46 0.42b
Parenting style score,
mean SD
Support 3.29 0.45 3.37 0.42 3.25 0.45b
Control 3.35 0.49 3.47 0.44 3.30 0.50b
The scores for sensation seeking ranged between 1 and 4, with higher scores reﬂecting higher levels of sensation seeking.
The same scale structures applied to the covariates of extracurricular activities, rebelliousness, and parenting style. For
ease of comparison, adolescents who reported that their parents allowed them to watch R-rated movies once in a while,
sometimes, or all of the time were combined in a group with parents who allowed R-rated movie watching at least
sometimes.
a The 2 tests indicated signiﬁcant differences in gender (21 131.18 [N 5799]; P .001), race (21 30.01 [N 5791];
P .001), academic performance (22 114.82 [N 5787]; P .001), television exposure per day (24 90.26 [N 5792];
P .001), movies watched per week (23 130.30 [N 5791]; P .001), having one or both parents smoking (21 126.09
[N 5682]; P .001), having an older sibling smoking (21 61.12 [N 5769]; P .001), having smoking friends (21
197.17 [N 5788]; P .001), and strong parental disapproval regarding smoking (21 17.94 [N 5759]; P .001) between
adolescents who were allowed to watch R-rated movies at least sometimes and adolescents who reported having full
restrictions.
b Findings from t tests indicated signiﬁcant differences in age (t3953.52  20.35 [N  5800]; P  .001), extracurricular
activities (t5794  6.29 [N  5796]; P  .001), sensation seeking (t4238.20  21.33 [N  5799]; P  .001), rebelliousness
(t4775.31  17.34 [N  5799]; P  .001), parental support (t4050.94  10.52 [N  5799]; P  .001), and parental control
(t4294.88  13.51 [N  5797]; P  .001) between adolescents who were allowed to watch R-rated movies at least
sometimes and adolescents who reported full restrictions.
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tests are presented in Table 5 and in-
dicated that all indirect paths were
signiﬁcant.
Finally, the full model included lagged
paths between the repeated measures
of R-rated movie restrictions and sen-
sation seeking and smoking onset
within the subsequent time interval.
Because we were interested in inter-
preting the lagged effects of each pre-
dictor with controlling for change in
the predictor, we summed the lagged
and concurrent paths and tested this
effect against the null value of 0.47 Find-
ings revealed that R-rated movie re-
strictions at baseline also predicted
lower likelihood of onset between 8
months and 16 months (HR: 0.73 [95%
CI: 0.62–0.87]) and restrictions at 8
months predicted lower likelihood of
onset between 16 months and 24
months (HR: 0.64 [95% CI: 0.53–0.77]).
Moreover, ﬁndings demonstrated that
baseline sensation seeking predicted
smoking onset between 8 months
and 16 months (HR: 2.23 [95% CI: 1.78–
2.79]) and sensation seeking at 8
months predicted onset between 16
months and 24 months (HR: 1.91 [95%
CI: 1.49–2.45]).
Sensitivity Analyses
As a sensitivity check, we tested
whether controlling for friends’ and
sibling smoking might alter the main
ﬁndings. With inclusion of these vari-
ables, the ﬁndings remained the
same, albeit with somewhat smaller
estimates for some of the effect
sizes.
DISCUSSION
The current ﬁndings demonstrated
that only aminority (32%) of US adoles-
cents 10 to 14 years of age reported
full R-rated movie restrictions, which
is consistent with earlier regional re-
ports.18–20,22 In investigating how the in-
terplay between adolescents’ sensa-
tion seeking and parental R-rated
movie restrictions might explain
smoking onset, we found that adoles-
cents with lower levels of sensation
seeking27 and those who reported
R-rated movie restrictions were at
lower risk for trying smoking.18–23 The
results also revealed negative associ-
ations between adolescents’ levels of
sensation seeking and later R-rated
movie restrictions, which indicates
that sensation-seeking adolescents
are at higher risk for starting to
smoke not only directly but also indi-
rectly through changes in parenting.
Sensation-seeking adolescents seem
to inﬂuence their parents to become
more indulgent regarding their movie
viewing, which subsequently is related
to higher risks for smoking. Although
the present ﬁndings support the no-
tion that children inﬂuence their own
socialization,24–26,29 the question re-
mains how. Sensation seekers may
evoke different parenting behaviors.
For example, parents may prefer to
keep them indoors to prevent expo-
sure to the experiences they seek but
in so doing allow access to R-rated
movies. Alternatively, these adoles-
cents may change their socialization
actively by being more proactive in
their pursuit of R-rated movies, by in-
sisting on watching them, or by watch-
ing them without permission. More-
over, the ﬁndings seem to point to a
bidirectional relationship, which sug-
gests that parents also are able to
modify their children’s behavioral ten-
dencies through their parenting. By be-
ing strict regarding R-rated movies,
parents may play a part in preventing
TABLE 2 Prevalence of Parental R-Rated Movie Restrictions, Mean Levels of Sensation Seeking, and
Incidence of Smoking Initiation During Measurement Periods
Characteristic Baseline 8 mo 16 mo 24 mo From
Baseline
to 8 mo
From
8 mo to
16 mo
From
16 mo to
24 mo
Full restriction on
R-rated movies, %
33 19 16 12
Sensation-seeking score,
mean SD
1.93 0.59 1.97 0.58 2.03 0.61 2.08 0.63
Tried smoking, % 0 6 9 11 6 5 4
For ease of interpretation, only prevalence rates of full restrictions on watching R-rated movies are displayed here. In the
model, these variables were used as continuous measures. A signiﬁcant time effect was found for parental R-rated movie
restrictions (Wilks’ 0.68, F3,3700 573.32; P .001), sensation seeking (Wilks’ 0.92, F3,3723 114.59; P .001), and
prevalence of ever smoking (Wilks’  0.85, F3,3726 226.99; P .001).
FIGURE 2
Proportions of baseline never-smokers who
tried smoking by the 24-month follow-up evalu-
ation, according to parental R-rated movie re-
strictions at baseline (never-smokers moni-
tored successfully to 24 months, N 4167).
FIGURE 3
Proportions of baseline never-smokers who
tried smoking by the 24-month follow-up evalu-
ation, according to levels of sensation seeking
at baseline (never-smokers monitored success-
fully to 24 months, N  4167). Q indicates
quartile.
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their children from developing higher
levels of sensation seeking and associ-
ated risk for smoking. Finally, these
ﬁndings also demonstrated that
R-rated movie restrictions affected
smoking onset not only at the next
follow-up evaluation but also at the
subsequent one, which indicates that
being strict concerning R-ratedmovies
is fruitful not just in the short term. Not
surprisingly, sensation seeking also
was related to smoking onset at later
points in time.
As with any study, there are some lim-
itations. First, the ﬁndings might have
been affected by selective attrition.
However, this concern regarding bias
has been diminished through the in-
clusion of adolescents with incomplete
data, through imputation. Second, the
reliability of the sensation-seeking
scale was marginal, which might have
attenuated the effect sizes. It is impor-
tant to note, however, that, like other
short measures of sensation seek-
ing,34 this scale seems to be a strong
predictor of smoking despite not cap-
turing the construct of sensation seek-
ing as reliably as longer measures.
Third, although we controlled for a
range of factors that are known to af-
fect youth smoking, theremay be other
confounding factors. For instance,
sensation-seeking children are likely
to have sensation-seeking parents,
which might result in those parents
being less likely to keep their
sensation-seeking children away from
risky situations (such as watching
R-rated movies) because they them-
selves like sensation seeking. This
might have resulted in an underesti-
mation of the impact of parenting in
this study.29 It would be an interesting
avenue for future research to explore
how parents’ own levels of sensation
seeking affect the way they handle
their children. Finally, the impact of
just onemovie-related parenting strat-
egy was investigated in our study,
whereas other investigators examined
other aspects of movie-related parent-
ing, such as parents accompanying
their children to the video store, ac-
tively determining movie ratings be-
fore allowing their children to view
movies, monitoring movies viewed at
friends’ houses, and coviewing R-rated
movies.21 Because sensation-seeking
adolescents are more likely to seek
TABLE 3 Results for Full Model of Initiation of Smoking According to Parental R-Rated Movie
Restrictions and Children’s Sensation Seeking
b, Estimate SE HR (95% CI)
Cross-lagged paths
Restrictions on R-rated movies at baseline to sensation
seeking at 8 mo
0.03 0.01a 0.97 (0.95–0.99)a
Restrictions on R-rated movies at 8 mo to sensation
seeking at 16 mo
0.04 0.01a 0.96 (0.94–0.98)a
Sensation seeking at baseline to restrictions on
R-rated movies at 8 mo
0.16 0.02a 0.85 (0.82–0.89)a
Sensation seeking at 8 mo to restrictions on R-rated
movies at 16 mo
0.17 0.02a 0.84 (0.81–0.88)a
Cross-sectional associations
Restrictions on R-rated movies at baseline and
sensation seeking at baseline
0.07 0.01a 0.93 (0.91–0.95)a
Restrictions on R-rated movies at 8 mo and sensation
seeking at 8 mo
0.04 0.01a 0.96 (0.94–0.98)a
Restrictions on R-rated movies at 16 mo and sensation
seeking at 16 mo
0.04 0.01a 0.96 (0.94–0.98)a
Stability paths
Restrictions on R-rated movies at baseline to
restrictions on R-rated movies at 8 mo
0.51 0.01a 1.67 (1.63–1.70)a
Restrictions on R-rated movies at 8 mo to restrictions
on R-rated movies at 16 mo
0.48 0.01a 1.62 (1.58–1.65)a
Restrictions on R-rated movies at baseline to
restrictions on R-rated movies at 16 mo
0.25 0.02a 1.28 (1.23–1.34)a
Sensation seeking at baseline to sensation seeking at
8 mo
0.51 0.01a 1.67 (1.63–1.70)a
Sensation seeking at 8 mo to sensation seeking at
16 mo
0.55 0.02a 1.73 (1.67–1.80)a
Sensation seeking at baseline to sensation seeking at
16 mo
0.21 0.02a 1.23 (1.19–1.28)a
Hazard risks for smoking initiation
Restrictions on R-rated movies at baseline to initiation
between baseline and 8 mo
0.27 0.06a 0.76 (0.68–0.86)a
Sensation seeking at baseline to initiation between
baseline and 8 mo
0.72 0.10a 2.05 (1.69–2.50)a
Restrictions on R-rated movies at 8 mo to initiation
between 8 mo and 16 mo
0.41 0.10a 0.66 (0.55–0.81)a
Sensation seeking at 8 mo to initiation between 8 mo
and 16 mo
0.50 0.12a 1.65 (1.30–2.09)a
Restrictions on R-rated movies at 16 mo to initiation
between 16 mo and 24 mo
0.29 0.09b 0.75 (0.63–0.90)b
Sensation seeking at 16 mo to initiation between 16 mo
and 24 mo
0.42 0.13b 1.52 (1.18–1.96)b
Lagged paths
Restrictions on R-rated movies at baseline to initiation
between 8 mo and 16 mo
0.31 0.09a 0.73 (0.62–0.87)a
Sensation seeking at baseline to initiation between
8 mo and 16 mo
0.80 0.11a 2.23 (1.78–2.79)a
Restrictions on R-rated movies at 8 mo to initiation
between 16 mo and 24 mo
0.45 0.09a 0.64 (0.53–0.77)a
Sensation seeking at 8 mo to initiation between 16 mo
and 24 mo
0.65 0.13a 1.91 (1.49–2.45)a
a P .001.
b P .01.
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novel and intense sensations and expe-
riences,28 parental movie monitoring
may be particularly important be-
cause the adolescents themselves are
less likely to be able to resist the temp-
tation of watching R-rated movies. This
highlights the importance of determin-
ing whether different parenting strat-
egies related to the use of media are
more or less effective for sensation-
seeking adolescents.
CONCLUSIONS
Our ﬁndings support a clarion call for
parents to adopt active parenting re-
garding media during early adoles-
cence. Given the small proportion of
parents who restrict viewing of
R-rated movies, it is likely that few par-
ents are aware of the impact that risk
behaviors in movies may have on their
children. Many parents relax their re-
strictions regarding R-rated movies
during adolescence, but our results
suggest that continued restriction is
an effective means of reducing ado-
lescents’ risk for smoking onset. Pe-
diatricians need to reinforce strict
parenting regarding media and its
maintenance throughout adolescence.
The ﬁnding that sensation-seeking ad-
olescents contribute to changes in
their own parenting emphasizes the
importance of pediatricians ﬁnding
ways to support and to motivate par-
ents to limit access to restrictedmedia
consistently, despite their children’s
protests. Not all of the responsibility
falls on the parents, however, espe-
cially because the present ﬁndings
revealed that sensation-seeking ado-
lescents are at greater risk for
smoking directly and indirectly
through changes in their parenting.
Theaters and video stores should en-
force policies that prevent children
17 years of age from viewing or
renting movies without an accompa-
nying parent. This may prevent
sensation-seeking children from
watching R-rated movies without
their parents’ knowledge.
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APPENDIX 1 Overview of Additional Measurements
Variable Survey Questions Response Options
Academic performance How would you describe your grades in school? Below average, average, good, or excellent
Rebelliousness (6-item index;
Cronbach’s  .74)
I get in trouble in school. Not like you, a little like you, a lot like you, or
just like youI argue a lot with other kids.
I do things my parents wouldn’t want me to do.
I do what my teachers tell me to do (reversed scale).
I argue with my teachers.
I like to break the rules.
Extracurricular activities How often do you participate in team sports where there is a coach? Almost every day, 1 to a few times a week, 1 to
a few times a month, or neverHow often do you participate in other sports without a coach?
How often do you attend church or other religious activities?
How often do you go to music lessons, choir, dance, or band practice?
How often do you participate in school clubs or activities like math or
science clubs or the school paper?
How often do you participate in other clubs like the Boy or Girl Scouts, 4-H,
or the Boys or Girls Clubs of America?
Television exposure per day On school days, how many hours a day do you usually watch TV? Please do
not include the time you use the TV to play video games.
None,1 h, 3–4 h, or4 h
Movies watched per week About how many movies do you usually watch each week? Please include
movies you see in movie theatres, on videotape or DVD, and on
television.
None, 1 or 2, 3 or 4, or5
Parental support (9-item index;
Cronbach’s  .72)a
She or he is pleased with how I behave. Not like him or her, a little like him or her, a
lot like him or her, or just like him or herShe or he listens to what I have to say.
She or he makes me feel better when I am upset.
She or he wants to hear about my problems.
She or he likes me just the way I am.
She or he is too busy to talk to me (reversed scale).
She or he makes rules without asking what I think (reversed scale).
She or he is always telling me what to do (reversed scale).
She or he tells me when I do a good job on things.
Parental control (7-item index;
Cronbach’s  .73)b
She or he checks to see if I do my homework. Not like him or her, a little like him or her, a
lot like him or her, or just like him or herShe or he makes sure I tell her or him where I’m going.
She or he knows where I am after school.
She or he tells me times when I must come home.
She or he has rules that I must follow.
She or he makes sure I go to bed on time.
She or he asks me what I do with my friends.
Parental smoking Does your mother smoke cigarettes? No or yes
Does your father smoke cigarettes? No or yes
Sibling smoking Do any of your older brothers or sisters smoke cigarettes? No or yes
Friends’ smoking How many of your friends smoke cigarettes? None, some, or most
Strong parental disapproval
regarding smoking
If you were smoking cigarettes and your parents knew about it, would they
tell you to stop?c
No or yes
A. Would they . . . be very upset, be a little upset, or not be all
that upset?
B. Would they . . . disapprove, have no reaction, or approve?
a Also referred to as “responsiveness.”
b Also known as “demandingness.”
c All adolescents were asked this question. Adolescents whose parents would tell them to stop were asked question A, and adolescents whose parents would not tell them to stop were asked
question B. Adolescents who indicated that their parents would tell them to stop in combination with the expectation that their parents would be very upset were classiﬁed as perceiving
strong parental disapproval of smoking.
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